On the strain distribution of turnip mosaic virus Pound and Walker (1945) 45) attempted to distinguish insect borne viruses or virus strains attacking cruciferous plants. Since then, similar efforts were made by several other workers, mainly in America24,30,62). According to these studies, it was found that there were two distinct Brassica viruses, namely, turnip mosaic virus and cauliflower mosaic virus, and that Brassica crops were often doubly infected with these viruses24). Workers15, 27, 38, 46, 47) in Japan also tried to distinguish the viruses that attacked cruciferous crops: Daikon (Japanese radish, Raphanus sativus L. var. hortensis Backer), Chinese cabbage, turnip, Brassica napus, and other related vegetables. As a result of these studies, several aphid borne non-persistent viruses, which affected crucifers in Japan, namely, turnip mosaic virus, cauliflower mosaic virus, and cucumber mosaic virus, were recognized. Cucumber mosaic virus, however, caused but little damage to these crops, while cauliflower mosaic virus was found only from the vicinity of
but little damage to these crops, while cauliflower mosaic virus was found only from the vicinity of Tokyo. There were attempts to classify strains within turnip mosaic virus, but they were not very successful.
The author collected some 120 isolates of turnip mosaic virus from various parts of Japan, and compared their host range and some of their properties65).
It was confirmed that all of the Japanese isolates of the virus collected were able to infect plant showed very mild symptoms with systemic yellow spots or remained apparently healthy, and in the latter case the virus was often localized only within the inoculated leaves.
All the Japanese isolates, moreover, produced either only mild symptoms with obscure ringspots on the leaves of young and fast growing cabbage plants, or not at all, often leaving the host plants as symptomless carriers.
In any case, no "black ring spot" symptoms were produced.
An attempt was made to divide turnip mosaic virus isolates into two strains. The strain that produced mild symptoms on B. oleracea capitata and N. glutinosa was named ordinary strain, and the other that produced severe necrotic ring symptom on B. oleracea capitata and rather severe mosaic on N. glutinosa was named cabbage strain. 
Discussion
It is well known that all the isolates of turnip mosaic virus affect those Brassica crops that have "a" or "b" genome constitution (X=10, 8) in the same way, and cause severe mosaic diseases.
The fact that the isolates belonging to the ordinary strain do not bring about any serious disease symptoms on Brassica plants having "c" genome constitution (X=9), such as B. oleracea capitata, as reported by several workers25,37,40,49,50), presents a striking contrast to that of the cabbage strain which produces numerous definite necrotic ring spots on the leaves of cabbage and other related crops.
Bode and Brandes7) compared the particles of the isolates of the ordinary strain of turnip mosaic virus, Tum, Tus, and other isolates59) with the "cabbage black ring virus" from America and other isolates58) classified under the cabbage strain, and concluded that there was scarcely any difference in shape or size found among them. Pound and others44) reported that there were no serological differences between radish P virus of Japan (ordinary strain) and cabbage virus A (cabbage strain).
From the data, the existence of mutual exclusion between the two strains would be expected.
Successful results were reported by several workers43,45) with the cross protection tests between different isolates of this virus. It may be expected moreover, that in case when the ordinary strain become once well established in a certain geographical area, the invasion by the cabbage strain upon this area may become difficult, and vice versa.
As to the strain distribution, it is evident from Table 1 In North America, these two strains would have been introduced from Europe at about the same time, and moreover, the ordinary strain again from the Oriental countries. Consequently, the existence of both strains in the same district is reported simultaneously.
Further evidence, especially on the distribution of these two strains in eastern and northern parts of Europe, is needed to clarify the situation in Germany, although there are many reports giving evidences on the existence of the ordinary strain in northwestern parts.
Summary
An attempt was made to distinguish the isolates of turnip mosaic virus into two strains: the one designated the ordinary strain that produces mild symptoms on Brassica oleracea capitata and Nicotiana glutinosa, and the other the cabbage strain that causes severe necrotic ring spot disease on B. oleracea capitata and severe mosaic on N. glutinosa.
Turnip mosaic virus isolates which had hitherto been reported by various workers were separated into either of the two strains according to the disease symptoms appearing on the plants mentioned
above.
An examination was made on geographical distribution of the virus isolates of each of the two strains to see if there was any pattern in the strain distribution.
The isolates of the ordinary strain were found in large numbers in India, China, and Japan, but no isolates belonging to the cabbage strain were reported from this area. This led us to assume that the ordinary strain of turnip mosaic virus has its origin in this area.
Further, the cabbage strain is indigenous to the area of origin of B. oleracea or its native associates, viz. England or other western Europe.
In North America, it was assumed that the two strains were introduced from Europe at about the same time, and that there was also introduction of the ordinary strain from Oriental countries.
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